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(71) We, SHELL INTERNATIONALE 
RESEARCH MAATSCHAPPIJ N.V., a 
company organized under the laws of the 
Netherlands, of 30 Carel van Bylandtlaan, 

5 The Hague, Ae Netherlands, do hereby 
declare t& invmtion, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 

10 statement: — 

Water-tfunnable paint binders are usually 
prepared by composing a resin containing 
free caxboxyl groups and by neutralizing the 
resin completely or partially with an alkaline 

15 material, such as a nitrogen base. 

For instance;, the British Patent Specifica- 
tion 962^74 discloses a process, ixdiereby a 
pdlyglycidyl ether of a polyhydric phenol 
C*EPIKOTE" resin 1001) is completely 

20 esterified with linseed oil fatty acids and tip 
resulting product is reacted with maleic 
anhydride at 240*^C to introduce free car- 
boxyl groups; this maleinized resin is lixea 
solubilized in water by neutralization with 

25 anmionia and addition of ethylene glycol 
monobutyl ether, and used as a paint binder. 
('•Epikote" is a registered Trade Mark). 

The use of water-tiiinnable paint binders 
and paints is at present well-esteblished. One 

30 of the advantages is that they oflEer the pos- 
sibility for clectro^deposition from solution 
onto metals to form a pore-free coating in 
thin layers, even at places diflScult to reach 
with spray gun or brush, such as comers, 

35 nooks and pockets of a work piece. 

This ability to extend the formation of 
electro-deposited films into difl&cult to reach 
places is known as the throwing power, which 
can be measured and expressed in numerical 

40 data, dependent on the method used. The 
throwing power depends mainly on the binder 
composition, and over the years that electro^ 
depoaticm of water-tfainnable pauits has be- 

J Price 25 p1 



come commercially important, much effort has 
been devoted to the developments of paint 45 
binders with better throwing power. At first, 
a simple test, with three metal panels clamped 
wedge-like together as the anode to be coated, 
was suflScientiy discriminating for determin- 
ing the throwing power of different paints. 50 
However, with the development of better 
binders lhat simple test did not lend itself to 
detection of apparently small . differences in 
throwing power of paints, which in practice 
afforded signififcantly different corrosion pro- 55 
tection, for example to automobile bodies and 
parts. Such paints can at present be discrimin- 
ated by a more refined throwing power test, 
die tube penetration test, wherein the speci- 
men is a metal strip inserted in a metal tube, 60 
the strip and tube are supported in an elec- 
tro-depositicMi bath, connected as anode, and 
the coated length of the strip is measured. 

On the odier hand, the electrodeposition 
technique provides many new problems in the 65 
paint-binder technology. For example, paint 
driers, such as salts of cobalt and manganese, 
well-known for accelerating the cross-linking 
of ethylenically unsaturated fatty add resi- 
dues of oils and resins in conventicMial paints 70 
and water-soluble paints applied by dipping, 
spraying or brushing, apparently do not have 
this function in electro-deposited films; tiiere- 
fore hardness and other mechanical and 
chemical properties in conventional paint 75 
applications promoted by driers have to be 
inserted by other means, such as incorpora- 
tion of specific groups in the binder mole- 
cule. In the binders described in the British 
Patent Specification 962,974 one such a modi- 80 
fication involved ihe replacement of part of 
the linseed oil fatty acid by benzoic acid, to 
provide electro-deposited films which have 
improved hardness, and a very good corrosion 
resistance, in particular salt spray resistance, 85 
when fonntdated with chromate pigments. 
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Chromate pigments, however, while improv- 
^Lve^n T^°^^ «s«>tance of paint ffi, 
have in electrcvdepositiOTi f onnidations tfTe 
Jaw-back that they diminish the^ffity^ 

circulation and low pamt consumption which 

Another drawback of chromate piemente i-i 

acceptable for some appMcations. 

in t£%rirSf ^p"'?"* "^c*'' PI°^ described 
in tne British Patent Specification 952 974 

Zt^ A^,"=Placement of part of Sie hnsS 
oil fatty acids by rosin, or a pxecondensaiion 

J^^Snf '''^°"e"°^^'^=^^y^*^ resiLf to Strive 
hardness of the cured film, or th^owingpow^r 
durmg dectrodqwsition. ""^"wmg POwer 

*at a very good 
20 «>f jwopcrtics can be obtained hy a 

^e^l^'^'^S'^-^'^^''"'^ ^'^ carboxylateJ poly! 
chraes. The incorporation of these compoS 
« ^fYOurable for die flexibility of tfae^Sf 
cured fflm; farther, the binders We 

25 ^^'^g P<»*"' *c cured fihns havei^ 

25 good to ejcceUent hardness, and a^rv ^J 

tne use of chromate pigments. 



The invention provides a process for A. 
preparation of soluble condenWim p^J^ 
whidb contain free carboxyl grouDs and whS 
aretimmabtewith.-wateL.aeer neutraU:Sn 
cofl^r™j:iXr^ctine^ P'^lvelvcidvlS^ 
a Dolvhydnc onenol at a temoerature bM»^ 
120 and-lSlPC simiataheousl?^°^*^ 
c^oxyl-contaming polymer of a 
l,3-(hme hydrocarbon, in a ratio of fromToZ 
to 0.35 acid equivalent of carboxylat^noiv 
diene pa- epoxy equivalent, andX rmono" 
carbo«ylic acid in a ratio of 0.4 to 0 9^^?^ 
equivaknts per epoicy equivalent (2) Sc^f. 
^tLi hydroxy-containing «ter yZi 

or rrom 0.8 to 1.3 acid equivalents of fattv 
acid per hydroxy equivalent of the h?drSf 
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in which R iq>resents the divalent group: 



fci^rJ^i^^i'^'^^^S^ J^"* fron* 0 to, for 
tte tenninal glyadyl groups may be hydrated 

CHs—CH— CHj— 

OH OH 

; grwips by reaction with water 
65 2 2 wi^ are polyglycidyl polyetiiers of 
T'rZM^ " ^y^«^henyl)propane having 
a molecular weight between 340 and 1100 

^? •/f°*..^^*^"'y preferred are nolv- 
glycidyl ahers of 2,2 - b^4 - hydrtS^hra^^ 

(V^^JI^'^'^^^J^^^'' step 
(1) may be a cari>oxyl=ienninated liquid poly- 



STdS? h r^'"' an acid equi- 

vaient weight between 2,000 and 3 ?nn . 
molecular weight between 4,000^ ^d 7000 
and a^^sco^^ between 200^ and "?00 "^^S 

if ^ a viscosity of 298 Poise at 
ds 37^/^*^ unsaturation is 39.3°/ 
rifi: 23.5% vinyl. 

UOier preferred carboxylated pdydienes are 

SStS*1-""K"^ betL^iylSy 
hydrocarbons ^su^^ U^^e^J'^^"! 

dienes of tins Wpr„?S^ carboxylated 
nu^dc anhydridTtiS^i^^^^^SfenS 
lOMO-^l"*^ weights tet^eei 500 ^d 
1^ ' ^ polymers have usuaUy a visco^ 
bedveen 30 and 30,000 centipoisi 
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at elevated temperature in the presence of 
catalysts such as copper or copper compounds. 
Other preferred carboscylated dienes of this 
type are reaction products of maleic anhydride 

5 with polyisoprene, prepared for example by 
injecting a solution of maleic anhydride in an 
organic solvent into a polyisoprene rubber 
masticated in a mixer at temperatures between 
SO^C and 300°C Alaleinized polyisoprene 

10 rubbers can be depolymerized by a heat treat- 
mait to products having a lower molecular 
weight than the original polyisoprene rubber 
prior to use in the present process, or else 
they can be used as such in the present 

15 process; it is beh'eved that some depolymeriza- 
tion occurs during reaction with the epoxide 
in the present process, as may be apparent 
from "regression of gelation" during the first 
step of the present process as a result of rais- 

20 ing the temperature (with other materials a 
rise in temperature on the verge of incipient 
gelation will usually result in progressive 
gelation). 

The acid equivalent weight of the car- 
25 boxylated polydiene is usually between 800 
and 53OOO. 

The first step of the presttit process in- 
volves mainly reaction of epoxy groups of 
the polyglycidyl ether with carboxyl groups 

30. of the components (a) and (b), as the tem- 
perature is kept between 120^0 and IgO^C, 
that means temperatures at which mainly reac- 
tion between epoxy groups and caiboxyl 
groups occurs, and reaction between hydroxyl 

35 and carboxyl groups can be neglected. As 
reaction of the poly^ycidjd ethers with the 
carboxj'lated polydienes (which are formally 
polycarboxylic acids or anhydrides thereof) 
alone would result in highly viscous, or even 

40 gelated products, the first step is performed 
in the presence of a monocarboxyUc add In a 
ratio of from 0.4 to 0.98 acid equivalents 
per^ epoxy equivalent The excess (in acid 
equivalents) of monocarboxj'lic acid ova- car- 

45 boxylated polydiene is instrumental for ob- 
taining products of low viscosity, and for 
preventing gelation. 

The monocarboxylic adds used in step (1) 
may be of all types known, for example, 

50 saturated aliphatic, cycloaliphadc or aromatic 
monocarboxylic adds, or ethylenically 
unsatuxated aliphatic or cycloaliphatic mono- 
carboxylic acids. Preferred are fatty acids hav- 
ing from 8 to 28 carbon atoms per molecule, 

55 and noiztures thereof with rosin acids. 

Rosin acids, also known as rosin or colo- 
phony, are largely tricyclic monocarboxylic 
^ds, such^ as abietic acid and the related 
adds levppimaric add, neoabietic acid, dex- 

60 troi»maric add, dchydroabietic add, dihydro- 
abetic acid, tetrahydroabietic acid, isodex- 
tropimaric acid. Rosin adds as usal in tiiis 
specification also include hydrogenated rosin 
adds which have an enlarged content of di- 

65 hydro- and tetrahydroabietic acid and hydro- 



geziated related acids, and disproportionated 
rosin acids, which by a disproportionation 
process ccmtain an enlarged content of dc- 
hydroabietic acid on one hand, and an en- 
larged content of dihydro- and tetrahydro- 70 
abietic add on the other hand. Hydrogena- 
tion or disproportionation of rosin acids may 
improve colour stability of the rosin acids or 
of products obtained diereof . 

It is also possible to use mixtures of un- 75 
saturated fatty acids and rosin acids known 
as rail oil, for example, tall oils with high 
rosin content or tall oils widi medium rosin 
content. 

The fatty acids used in step (1) are pre- 80 
ferably ethylenically unsaturated fatty acids. 

The reaction in step (1) may be promoted 
by adding catalysts, such as organic phos- 
phinesj tertiary amines, quaternary ammonium 
salts, and sodium carbonate. 85 

The product of step (1), described as a 
hydroxy-containing ester, is then esterified 
with eth3denically unsaturated fatty acids in a 
ratio of from 0.8 to 1.3 acid equivalents of 
fatty acid per hydroxy equivalent of the 90 
hydroxy-containing ester at a temperature 
above 200°C, preferably between 200°C and 
260°C. During this esterification water is 
formed by reaction of carboxyl groups of the 
fatty acid with hydroxyl groups of the 95 
hydroxy-containing ester. The water is re- 
moved by evaporaticHi, for instance, by azeo- 
tropic distillatiofa with xylene with separation 
of the water in a water trap. The reaction 
time may vary from 2 to 7 hours, dependent 100 
of suitable esterification catalysts being pre- 
sent, such as stannous oxide, staimous octoate, 
sodium carbonate, calcium oxide, zinc oxide, 
calcium naphthenate, zinc naphthenate, zur- 
c(»iium salts, organic chromium compounds, 105 
tertiary amines, quaternary anomonium salts, 
organic phosphines*, quaternary phosphonium 
compounds, or mixtures thereof. 

The ethylenically tmsamrated fatty acids 
to be used are preferably those having more 110 
than one ethylenically imsaturated group per 
molecule; Examples from this group of pre- 
ferred fatty adds are fatty adds from dry- 
ing oils such as linseed oil, tung oil, soybean 
oil, fish oil, cotton seed oil, oitidca oil, perilla 115 
oil, sunflower seed oil; dehydrated castor oil 
fattv acids and tall oil fatty acids. 

The polyester is preferably cooled before 
the addition of the unsaturated carboxyhc 
acid or carboxylic anhydride, for example, to 120 
100— 200^C 

As ethylenically imsaturated dicarboxylic 
acid, fumaric add or maleic acid may be 
used; preference is given to maldc acid, 
which is added in the form of the anhydride. 125 
The ethylenically imsaturated dicarboxylic 
acid or its anhydride reacts with the com- 
pletdy esterified polyether mainly by addition 
reactions with the hydrocarbon radical of the 
unsaturated fatty add groups. The reaction 130 
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temperature is preferably at least 175°Q for 
instance, 200— 250<^C. With higher reaction 
temperatures^ such as 230— 250°Q liie vis- 
cosity may rise considerably when using large 
5 quantities of malcic anhydride, while long 
reaction times may result in gelling. The 
maintaining of low reaction temperatures, such 
as 200 — 210°Q is favourable for obtaining 
low-viscosity products. In general, the reac- 
10 tion time is from 20 minutes to more than 1 
hoxir. It is advisable to control the course of 
reaction by measuring the viscosity'. The 
quantity of unsaturated dicarboxylic acid or 
its anhydride is above 3% by weight, based 
15 on the weight of the polyester. Maleic 
anhydride is preferably used in quantities of 
from 3 to 10% by weight. 

The range of reactions of the polyglycidyl 
polyether v/ith the other reactants is prefer- 
20 ably carried out in an inert, oxygen-free 
atmosphere, for instance, by passing nitrogen 
through or over the reaction mixture. 

The reaction product, which contains free 
carboxyl groups, is cooled and can immedi- 
25 ately be neutralized or be stored and trans- 
ported as such. The neutralizing ag^t may 
be an alkali metal hydroxide such as potas- 
sium hydroxide; in general a m'trogcn base 
is preferred, such as ammonia or a primary, 
30 secondary or tertiary aliphatic or cycloali- 
pliatic amine, for instance, triethylamine, 
beta-dimetiiyl aminoetiianol, monoethanol- 
amine, diethanolamine, triethanolamine, 
monoisopropanolamine, di-isopropanolamine, 
35 cyclohexylamine, morpholine, piperidine and 
piperazine. The quantity of neutralization 
agent is selected in such a way that at least 
40% of the carboxyl groups are neutralized. 
The pH of the neutralized binder depends 
40 on tiie degree of neutralization. If all the 
carboxyl groups are neutralized, the pH is 
higjier than whoi only 70% or 50% of tiie 
carboxyl groups are neutralized. Complete 
neutralization txsually gives products which 
45 dissolve in water completely witiiout any 
haziness; in the case of partial neutraliza- 
tion the solutions in water may be some- 
what hazy. The adjustment to a certain pH 
by means of partial neutralization may be 
50 desired in connection with proper dispersion 
of pigments. 

A lyotropic solvent, such as an ethylene 
glycol monoalkyl edier, for instance, ethylene 
glycol monobutyl ether, is preferably added 
55 to promote the clear solubility in water. Such 
lyotropic solvents are preferably used in quan- 
titi^up to 50% by wei^t, based on tiie 
weigjit of the carboxyl-containing condensa- 
tion product. In view of the rather high 
60 viscosities of the condensation products it is 
advisable to add the solvent or a portion 
thereof, for example, 10 parts by weight of 
lyotropic solvent per 100 parts by weight of 
condensaticMi product^ during the coolkig of 
65 the reaction product^ another amount after 



cooling and then to add the neutralization 
agent. 

The completely or partially neutralized pro- 
ducts may be stored, if desired, thiimed with 
water, for a long time without substantial 70 
decrease in pH and without precipitation or 
phase separation taking place. 

The solutions of the completely or partially 
neutralized products may be processed with 
many pigments to paints in the conventional 75 
way, for instance by mixing in a ball mill, on 
a paint roller mill, etc. For application by 
spraying, brush, roller or dipping driers may 
be added in conventional quantities. As driers 
cobalt naphthenates and octoates are prefer- 80 
ably used, for instance, in quantities up to 
0.04% by weight of Co, based on the weight 
of the binder. Other naphthenates and octo- 
ates, such as those of zinc, calcium, manganese 
and lead may also be used. If desired, other 85 
curing componaits, such as urea formaldehyde 
resins and melamine formalddiyde resins, may 
also be added. 

^ Paints and varnishes containing the present 
binders may be applied to articles in the usual 90 
way, for instance, by brush, roUar or spraying. 
They are ray suitable for electro-d^osition 
on metals from a solution or dispersion, the 
metal to be coated serving as anode. The 
coat applied is hardened in a short time, 95 
preferably by accelerated drying at elevated 
temperature, such as 100 — 200°C. 

The invention is illustrated by some Ex- 
amples. 

The materials used in the Examples were 100 
as follows: 

Polyether A: 

A Uquid polyglycidyl etiier of 2,2 - bisC4 - 
hydroxypheayl)propane having an epoxide 
equivalent weight of 185 and a free hydroxyl 105 
content of 0.06 eq./lOO g. 

Polyether D: 

A soHd polyglycidyl ether of 2,2 - bisC4 - 
hydroxyphenyi) - propane having 0.214 
epoxide equivalent and 0^52 hydroxy equi- 110 
valent per 100 g. 



2\4aleinized pol5dsoprene rubber: 

A polyisoprene rubber, maleinized with a 
solution of maleic anhydride, and having an 
acid equivalent wdgjit of 4,900. 115 

Maleinized liquid polybutadiene: 

A liquid polybutadiene^ having a molecular 
weight between 1500 and 2,000, and a vis- 
cosity of about 750 cP at 20°C, heated with 
maleic anhydride and copper naphthenate 120 
(9%^ wt Cu) in a weight ratio 50:3:0.15 
during 3 hours at 190°C under inert gas with 
stirring. The product had an add equivalent 
jirdght_of_950-(theoretical:-866). 
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Carboxy-terminated polybutadiene: 

A liquid polybutadiene material, having an 
acid equivalent weight of 2590^ a molecular 
weight of about 5200, a viscosity of 298 
5 Poise at 25°C, in which the unsaturation is 
39.3% ci^ 372% trans, and 23.5% vinyl. 

The throwing power was examined accord- 
ing to the *'tube penetrataon test" described in 
Journal of Paint Technology, Vol. 38, (1966), 

10 page 454. This method can be summarized 
as follov/s: a 37.5 cm long, 1.25 cm wide 
strip of metal to be coated is inserted into a 
1.56 cm internal diameter tube of the same 
material and 30 cm length. Tube and strip 

15 are inserted in an electrodeposition bath, con- 
nected as anode, and coated for the desired 
length of time. The well-coated length of the 
strip is recorded. 

Example 1 
20 A. Pieparation of condensation product 

A 2 litre round-bottom flask equipped with 
anchor sturrer, thermometer, nitrogen-inlet 
tube, reflux condenser with water trap, and 
heating jacket was charged widi the follow- 
25 ing materials: 



Polyether A 

Maleinized polyisoprene rubber 
Linseed oil fatty acids 
Benzyldimethylamine 
30 Xylene 



88 g 
145 g 
62 g 

1 g 
I5OOO g 



The mixture was refluxed during 8 hoxurs 
(reflux temperature 140°C); the acid value 
was then <1 mg KOH/g. 

One third of the xylene was distilled off 

35 without reflux 211.6 g of linseed oil fatty 
acids and 1.0 g of stannous octoate were 
added, the major part of the remaining xylene 
was distilled off until the temperature was 
240^C. While refluxing this temperature was 

40 maintained during 5^^ hours widi azeotropic 
removal of the water formed. The add value 
was then 11.1 mg KOH/g. 

The polyester was cooled to 180°C, maleic 
anhydride (25.8 g) was added, and the mix- 

45 ture was heated at 200°C during li hours; 
the add value of the product was 60 mg 
KOH/g. 

The condensation product was cooled to 
80®C, and diluted with ethylene glycol mono- 
50 btityl ether (butyl "Oxitol") to give a soUds 
content of 84.2% by wdght. C*Oxitol" is a 
registered Trade Mark). 

B. Preparation of a pigmented water-thinnable 
primer 

55 The pigment was a mixture of titanium 
dioxide (7 parts by wdght), day (1 part by 
wdght), carbon black (0.05 parts by wdght), 
strontium chromate (1 part by wdght), basic 
lead silico chromate (1 part by wdght), and 

60 colloidal silica (0.1 part by wd ^t). 



In a ball mill the pigments were com- 
pounded with 1.2 times their wd^t of 0 
25 wt-% binder solution in water butyl 
"Oxitol**; (binder neutralized with 0.45 times 
the theoretical amount of trietfayl amine); the 65 
ball mill paste was mixed widi a 25 wt-% 
binder solution (neutralized with triethyl- 
axnine; neutralization degree 0.45) and diluted 
with demineralized water to give a paint hav- 
ing a pigment/binder weight ratio of 0.45, a 70 
solids content of 15 wt-%j, and a pH of 
9.0. 

C. Evaluation of the primer prepared at B 

The primer was electro-deposited on 
bonderized steel panels (surface 330 cm^) in 75 
the bath during 2 minutes at a constant vol- 
tage of 165 V and a temperature of 25°C. 
The throwing power was 18 cm at 175 V, 
the rupture voltage >300 V, the film thick- 
ness 25 microns. The films were stoved at 80 
175°C during 30 minutes; the results were: 

film appearance good 
Buchholz hardness (DIN 

53153) 80 
Conical bend (ASTiVI/D522- 85 

60) pass 
Brichsen impact (direct and 

reverse >90 kgXcm 

Salt spray resistance 240 

hours (ASTM B 117-64) 0 mm creep 90 
Resistance to KOH (5 wt %,), 

23^C, 24 hours (ASTM D 

714-56) 8 M 

Resistance to solvents (minutes 

to total softening) 95 
xylene 2i 
methyl isobutyl ketone 2f 
acetone i 



Example 2 

A. Preparation of condensation product 100 

The equipment of Example 1, A, was 
charged with: 



Polye±er D 

Maldnized polyisoprene rubber 
linseed oil fatty acids 
Benzyldimethylamine 
Xylene 



147 g 
75 g 
83.8 g 

1 g 
800 



105 



g 



and heated with reflux (reflux teo^erature 
140°C) during 7 hours; iht add value was 
then 1 mg KOH/g. 110 

Linseed oil fatty acids (222.1 g) and stan- 
nous octoate (1 g) were added, and the tem- 
perature was raised to 240°C by distilling 
off xylene without refluxing. The temperatuie 
was kept at 240«>C during 5f hours with 115 
reflux and azeotrc^ic removal of the water 
fonned. The add value was then 12 mz 
KOH/g- ^ 
The_polyester-was-coolcd to- 180**G, maldc 
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anhydride (27.5 g) was added, and the mix- 
ture was heated at 200^C during 1^ hours. 

The condensation product was cooled to 
SO^Q and diluted with ediylene glycol mono- 
5 butyl ether (butyl "Oxitol") to give a soHds 
content of 80% by weight 

B. Preparation of a pigmented water-thinnable 
binder 

/-i-?^^ pigment was a mixture of iron oxide 
10 (12 parts by weight), titanium dioxide (7 
parts by weight), and clay (1 part by weight). 

In a ball mill the pigments were com- 
pounded with 1.2 times their weight of a 25 
ic binder solution in water/butyl 

ii> Oxitol : (binder neutralized with a 0.4 
tmies the theoretical amount of trietfayl 
amine); the ball mill paste was mixed witii 
a 25 wt-% binder solution (neutraUzed with 
methyl amine; neutralization degree 0.4) and 
20 diluted with demineralized water to give a 
paint having a pigment/binder weight ratio 
pH <^^8 5/^^^ content of 15 wt-%, and a 

C. Evaluation of the primer prepared at B 
2^ , "^e. primer was electro-d^osited on 
bonderized steel panels (surface 330 cm^) in 
the bath during 2 minutes at a cOTstant vol- 
tage of 300 V and a temperature of 259C. 
The throwing power was 21 cm at 300 V, 
30 the rupture voltage >500 V, the fihn thick- 
ness 25 microns. The films were stoved at 
175°C during 30 minutes; the results were: 



FUm appearance fair 
Buchholz hardness 130 
35 Conical bend pass 
Hrichsen impact (direct and 

reverse) >90 kgxcm 

. Salt spray resistance (240 

hours) 3— 5 mm creep 
40 Resistance to solvents 
minutes to total soften- 
ing) 

xyloie 3a. 
methyl isobutyl ketone 2i 
45 acetone ^ 

Example 3 
A. Preparation of condensation product 

The equipmttit of Example 1, A, was 
charged with: ' 



50 Polyetfaer D 

Maldnized polyisoprrae rubber 
Rosin 

Linseed oil fatty acids 
Benzyldimethylamine 
Xylene 



55 



147 g 
35 g 
80 g 
18 g 

1 g 
600 g 



?2no^f (^"^ tempeniture 

140^C) durmg 5J hours; the add value was 

then <1 mg KOH /g. 

Lmsced oil fatty acids (225 g) and stan- 



nous octoate (1 g) were then added, and 60 
the temperature was raised to 240^0 by dis- 
stillmg off xylene without refluxing. The tem- 
perature was kept at 240°C during 4i hours 
With reflux and azeotropic removal of the 

^^^^^iS??^^ value was then 10.3 65 

mg KOH/g. 

The polyester was then cooled to 180°C 
maleic anhydride (22 g) was added, and the 
mixture was heated to 200^C durins 11- 
houra. 70 
oaS?^ condoisation product was cooled to 
b0°C and diluted widi ethylene glycol mono- 
butyl edier (butyl "Oxitol") to give a solids 
content of 80% by weight. 

B. Preparation of a pigmented water-thinnable 75 
binder 

The pigment was a mixture of iron oxide 
(12 parts by weight), titanium dioxide (7 
parts by weight), and clay (1 part by weight). 

In a ball mill the pigments were com- 80 
pounded with 1.2 times their weight of a 
-^w?"^ binder solution in water/butyl 
Oxitol : (binder neutralized widi 0 45 
tunes the theoretical amount of triethyl 
amine); the ball miU paste was diluted with 85 
a 25 wt-% binder solution (neutrahzed with 
triethyl amine; neutralization degree 0 45) 
and diluted with demineralized water to give 
a paint havmg a pigment/binder weight ratio 

pH of's^r^'^ ^''^^ * 

^'^^^^^^pn of the primer prepared at B 

The primer was electro-deposited on 
bonderized steel panels (surface 330 cm^) in 
the bath during two minutes at a constant 95 
vjrttage of 120 V and a tenqjcraturc of 25<>C 
The throwing power was 12 cm at 120 v' 
the rupture voltage 400 V, the fihn thick- 
?^o/-\,°^^°^' were stoved at 

1/5 c durmg 30 minutes; the results were: 100 

Film appearance good 

Buchholz hardness lOO 

Conical bend pass 
Erichsen impact (direct and 

«^??^^> . >90 kgXcm 105 

Salt spray resistance (240 

^^^^^ 2—4 mm creep 

Resistance to solvents 
(minutes to total soften- 

xylene 3^ 
methyl isobutyl ketone 2% 
acetone a 

Example 4 

^'^^aiation of condensation product 115 
A 1 htre round-bottom flask equipped with 
^^..fT"^^ ^themiometer, nitrogen-inlet 
Jib^ reflux c ondense r wit h water tra p, and 

i^^^^^^^^eed with the follow- 
ing; matenals: 



120 



9' 

7 



1,361,547 



7 



Polyether A 

Maleinized liquid polybutadienc 

Wood rosin 

Linseed oil fatty acids 

Bcnzyldimethylaxnine 

Copper naphthenate 

Water 

Xylene 



30 



35 



88 g 
95 g 
88 g 
28 g 

1 g 
0.5 g 

2 g 
200 g 



Polyether A . 88 g 

Carboxy-terrninated polybutadiene 212 g 

Linseed oil fatty acids 107 g 

Benzyldimethylamine 0,5 g 

Copper naphthenate 0.5 g 

Xylene 800 g 



The mixtm^ was refluxed during 6 hours 
10 (reflux temperature 140 — 145°C); the add 
value was then 1 mg KOH/g. 

Linseed oil fatty acids (170 g) and stan- 
nous octoate (1.1 g) were addedj and the 
xylene was distilled off until the temperature 

15 was 240°C. While refluxing this tempera- 
ture was maintained during 6 hours with 
azeotropic removal of the water formed. The 
acid value was then 5 mg KOH/g. 

The polyester was cooled to 180*^C, maleic 

20 anhydride (25.5 g) was added, and the mix- 
ture was heated at 200*^C during 45 nmiutes; 
the acid value of the product was 60 mg 
KOH/g. 

The condensation product was cooled to 
25 80°C and diluted with ethylene glycol mono- 
butyl ether (teityl "Oxitol") to give a solids 
content of 72.8% by weight. 

B. Preparation of a pigmented water-thizmable 

binder 

This paint was prepared from the ccm- 
densation product described at Example 4 
(A) as described in Example 2 (B) : Ae ccHi- 
densation product was neutralized with tri- 
ethylamine (neutralization degree: 0.4), with 
the exception that the pigment/binder wdght 
ratio was 0.40. The paint had a solids con- 
tent of 15 wt-%, a pH of 8.93 and a specific 
resistance of 1120 Q. cm. 

C. Evaluation of the primer prepared at B 
40 The primer was electro-deposited on 

bonderized steel panck (surface 330 cm^) in 
the bath during 2 minutes at a constant vol- 
tage of 200 V and a temperature of 25®C. 
The throwing power was 20 cm at 200 V, 
45 the rupture voltage >400 V, the film thick- 
ness 25 microns. The films were stoved at 
I750C during 30 minutes; die results were: 



Film appearance good 

Buchholz hardness 125 
50 Conical bend 

Erichsen impact (direct and 

reverse) >67.5 kgXon 

Salt spray resistance (240 

hours) 3 — 4 mm creep. 

55 Example 5 

A, Preparation of condensation product 
The equipment of Example 1^ A, was 
charged-with: 



neutralization with 
neutralization degree 
pi^ent/binder weight ratio 
solids content 
pH 

^ecific resistance 



triethyl amine 

0.4 

0.4 

15 wt-% 
9.05 

1135 n cm 



60 



65 



The mixture was refluxed during 15 hours 
(reflux temperamre 140<^C); the acid value 
was then 1 mg KOH/g. 

Linseed oil fatty acids (180 g) and stan- 
nous octoate (1 g) were added, and the 
xylene was distilled off until the tempera- 70 
ture was 240°C. While refluxing this tem- 
perature was maintained during 5 hours with 
azeotropic removal of the water formed. The 
acid value was then 12.1 mg KOH, which 
indicates a 97% esterification. ^ 75 

The polyester was cooled to 190°C, maleic 
anhydride (27 g) was added, and the mixture 
was heated at 190— 200®C during 90 
minutes; the acid value of the product was 
60 mg KOH/g, 80 

The condensation product was cooled to 
100°C and diluted with ethylene glycol mono- 
butyl ether (butyl "Oxitol") to give a solids 
content of 72.8% by weight. 

B. Preparation of a pigmented water-thinnable 85 
binder 

This paint . was prepared as described in 
Example 4, B : 



C. Evaluation of the primer prepared at B 

The primer was electro-deposited on 
bonderized steel panels (surface 330 cm*) in 
the bath during 2 minutes at a constant vol- 
tage of 200 V and a temperature of 25^C. 
The throwing power was 27 cm at 200 V, 
the rupture voltage >500 V, the film thick- 
ness 25 microns. The films were stoved at 
I750C dining 30 minutes; the results were: 



Film appearance 
Budiholz hardness 
Conical bend 

Erichsen impact (direct and 

reverse) 
Salt spray resistance (240 

hours) 



good 
80—90 



90 



95 



100 



105 



>90 kgxcm 

10 nun creep. 110 



WHAT WE CLAIM IS: — 
1. A process for the preparation of soluble 
condensation products which oontain ir^xBi- 
bozyl srouos and which are thinnable with 
water' after neutralization, comprising (1) 
ipactine a p<rfygjycidvl_edier of a-.poIvhvdric 
"^fin^^ac-'g^^t^ ^cmturc betwccn -^^J^— .antl- 



115 
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10 



15 



20 



25 



30 



35 



WO«C simulteneously with (a) a carbaxyl- 
contaimng polymer of a Q— M-diaae 
hydrocarbon, in a ratio of from 0.02 to 035 
acid equivalent of carboxylated polydiene per 
epoxy equivalent, and (b) a monocaibosylic 
acid in a raao of 0.4 to 0.98 acid equivatents 
IZJ^'''^ equivalent, (2) ester^g the 
hydroxy-containmg ester with ethylenicany 
unsatoated fatty acids in a ratio of from 
U.8 to 1.3 acid equivalents of fatty acid per 
hydroxy equivalent of the hydroxy-containine 
ester at a temperature above 200°C, and fsS 
reacong the resultant polyester with at 1^ 

^-T^^^' °" polyester, of an 

etfaylemca ly unsaturated dicaiboxylxc ^d or 
an anhydride thereof. . 
2. A process as claimed La daim 1, wherein 

^"2^''^& f!f ^ a PolyglyddJ^Ter 
or - bis(4 - hvdmvwi>imT>nn»v. i 



poiygiyaayi ether is a polyglvddvl eth*^ i< a 

of 2,2 - bis(4 - hydioxyphSiynSSe hav ^'^^l- ^^'^ Preparation of a 

me an average molecuto weij^t bSm 340 ^^T^^^^l therein at least 40% 

and 1100 and an ^ryJ^LZ^^.r^ f«e carboxyl groans of a conH«,=l;/: 



- — _ iijruroxypnens'npropane hav- 
"^inn""^^ molecular weight between 340 

3. A process as claimed in daim 1 or 2 
«?n'm ^^lated polydiene used S 
S^i^e.' ^ '^^''^l-t^niinated liquid poly- 

4. A process as claimed in claim 1 or 2 
wierem the carixsylated polydiene is a reac- 
noa product of a polymer of a C,—Cn 13^ 



rUi^'e ^ l''^" 1* dmmed in any one of 
damis 1 to 11, wherein as the efhylenicallv 
^turned dicarboxylic add anhjSridel^ 
Step (3) maleic anhydride is used in m 

^ly^^ ' '""^ ^ 

13. A process as claimed in any one of 
daims 1 to 12, wherein in step (3) Ae°^c- 
^with the etfayl^caUy unsatiiritS Si 
b(Kyhc acid or anhydride thereof is carrild 
out at a temperature of at least I750C 

14. A process as claimed in claim 1 and 
substantially as hereinbefore described S 
reference to any one of the Examples. 

^u} condensation product prq)ared bv 
tiie process daimed in any one of diiims 1 to 

16. A process for the preparation of a 



65 



70 



75 



80 



^fX "t^^'^'^^t omaer, wfierein at least 40% 
i"^^ carboxyl groups of a condensation 
W are nS 

17. A process as claimed in claim 16 

^ out ^ik 

a mtrogen base. 

18. A process as claimed in claim 17 
whcran the nitrogen base is a primary' 

19. A process as daimed in daim 16 



ujfuxuvaroon wim an aloha, betn io a 

eihylenicaUy unsaturated dicarboS'acidOT «ni ^^^n'^ « daimed in daim ] 

an anhydride thereof. ^ " and substantiafly as herdnbefoie described 

, 5. A process as claimed in claim 4, where- da^', i as^ctanned in any one of 

in Ac carboxylated polydiene is a r^ra lv^«- ii }^ *° 'therein a 

product of a liqm'd pol^uta^e^ haW^^ SS"^ ""^^^ ^ ^^ed to the 

average molecular wd^t betvram 5M^w f°°**«°sation product prepared according to 

10,000 with m«i«v o„irl:5!"^^ ^ any one of claims 1 to 10 or to the b^der 

parflv or comnWi^lir n«.<«<.i:...j j. 



40 



10,000 with maldc anhydride. 
,-n P™=ess as claimed in daim 4, where- 
m&ecarboxylatal polydiene is a 'ruction 
SSd..^ P'^y'soprene wiA maldc 



^5 from 8 to 28 carbon atoms per molecule; 
ciauns 1 to 6, wfaerem tfie monocaiboxvlic 

50 ^1 T^^ t"^. ^ 28 carbon atoms 
3W molecule, and rosin acids. *^ 

9. A process as daimed in claim 7 or 8 
lilT"^ the fatty add used in step (1) is m 
ethylemcally unsaturated fatty a<^ ^ ^ 

10. A process as claimed in any one of 

pe^ mSr ethylenicany unsaUtii gr^ 
60 1 ^ P«^cess as daimed in any one of 
camed^ont m the presence of an esterificati^n 



«o1mX ^-^iiiiii^ X TO jiu or to the binder 
pardy or completely neutralized according to 
any one of claims 16 to 19. 

21. A process as claimed in claim 20, 
I^teSJl lyotropicaUy active solvent is 
^1 glycol monobutyl ether. 
^" &J:ur:'UZ. P Wtion of a 



85 



90 



95 



100 



claims 1 to 6, wherehTS mo^i^^ifc w«S*v ^ ^i^ preparation of a 
add used in stq) (1) is a famr ^ watw-tfaimiable binder substantiaUy as here- 105 

from 8 to 28 carhnn ^ inoCTore descnfaed with reference ta nnxr ««« 



. ?3. A watCT-thinnable binder prepared as 
cl^cd m any one of daims 16 to 22. 

24. A water-thinnable paint or varnish 
comprirfng a binder as daiiSed in cLiTS.^ 
L • J^^-«hmnabIe binder substantially 
as herembrfore described with refeiaice to 
any one of Examples 1 to 5. 
ao^^ ^ water-tJunnable primer substamiany 
as herembrfore described widi refer^to 
any raie of Examples 1 to 5. 

R. C. ROGERS, 
Cljartered Patent Agent 
SheU Centre, 

London, S.E.1. 
Agent for the Applicants 
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